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Walsh, Thomas J ., and Hutchins, Grover M.: Aspergillus 
mural endocarditis. Am J Clin Pathol 71: 640 -644 , 1979. In
fectious mural endocarditis is uncommon and not well docu
mented. The clinical setting and pathologic features of five 
patients with Aspergillus mural endocarditis are described. 
Leukemia, carcinoma, renal transplantation, and hepatic fail
ure were the primary diseases. Associated conditions include 
high-dose corticosteroids, cytotoxic therapy, renal failure, 
gram-negative sepsis, and endotracheal intubation. All patients 
received prolonged antibiotic therapy or treatment with three 
or more antibiotics. All had clinically undetected aspergillosis 
and severe fungal pneumonia. Fungal myocardial abscesses 
were present in each patient. Aspergillus mural endocarditis 
developed in more than 40% of patients with cardiac 
aspergillosis. Endocardial vegetations were contiguous with 
underlying myocardial infection; yet they may develop initially 
as a subendocardial focus rather than from a myocardial 
abscess. Aspergillus mural endocarditis progressed to destroy 
the mitral valve ring and served as a source of mycotic 
embolization to vital organs. (Key words: Aspergillus: Mural 
endocarditis.)_____

ASPERG ILLUS, an increasingly frequent cause o f in
fection among debilitated patients,12,28 has been re
ported to occur as a cause o f infective mural endo
carditis in only three patients3-5,27 since 1947. Since 
the clinical setting, consequences, and pathogenesis o f
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infective mural endocarditis, especially when caused 
by Aspergillus, are not understood17 we studied the 
clinical and pathologic features o f  five cases o f Aspergil
lus mural endocarditis.

Report of Five Cases

A s su m m arized  in T ab le  1, th e  p rinc ipal clin ical d iagnoses o f  the 
p a tie n ts  w ere  co lo n ic  a d e n o c a rc in o m a , leu k em ia , fu lm inant 
h ep a titis , and  re jec tion  o f  renal tran sp lan t. P ro longed  antibiotic 
th e rap y  o r  (> 1 0  days) tre a tm e n t w ith  th re e  o r  m ore an tib io tics or 
b o th , w ere ad m in iste red  to  all p a tien ts . H igh-dose  co rticostero id  
th e rap y  w as ad m in iste red  to  fo u r p a tien ts; th ree  o f  th ese  received 
co ncom itan t cy to to x ic  agen ts . R enal failu re com plica ted  the 
co u rses  o f  fou r p a tien ts ; tw o  u n d erw en t en d o trach ea l intubation. 
Sepsis o ccu rred  in tw o  p a tie n ts , one o f  w hom  rece iv ed  am photericin  
B and 5-fluorocytosine~ fo r cand id ias is, w hich  clin ically  obscured  
a  m ore aggressive  asperg illosis .

All p a tien ts  w ere  feb rile . N one had  a  new  m urm ur. O ne patient 
h ad  a  v es icu lo p ap u la r ra sh  from  w hich  C and ida  w as cu ltu red . All 
cu ltu re s  w ere  negative  fo r A sperg illus. L eu k o cy to sis  (16 ,000-24,000 
cells/cum m ) w ith  a  sh ift to  th e  left w as p re se n t in th ree  patients; 
n eu tro p en ia  due to  cy to to x ic  th e rap y  o ccu rred  in tw o  patien ts. The 
on ly  e lec tro card io g rap h ic  changes w ere  nonspecific  ST -segm ent and 
T -w ave abnorm alitie s in th re e  p a tien ts . R o en tgenogram s o f  the 
ch e s t d em o n s tra ted  p ro g ressiv e  in filtra tes in th re e  p a tien ts . Seen 
re tro sp ec tiv e ly , th ese  in filtrates w ere  co n s isten t w ith  acu te  pul
m onary  asperg illo sis . A n ecro tiz ing  A spergillus p n eum on ia  was 
d em o n s tra ted  a t a u to p sy  and  w as a  possib le  p o rta l o f  en try  in 
all pa tien ts.

Table 1. Pertinent Comparative Clinical Findings in Aspergillus Mural

Age
(Y ears),

S ex
P rinc ipa l C linical 

D iagnosis F e v e r
C h e st

R a d iog raph
A ntifungal

T h erap y

M ultiple
and /or

Prolonged
A ntibiotics

P a tien t 1 52, M C olon ic  ad en o ca rc in o m a + P leural
effusion

- Prolonged

P atien t 2 59, M A cu te  m on o cy tic  leukem ia + W idesp read
infiltra tes

- Prolonged

P a tien t 3 9, M F u lm in an t hep a titis + L o w er lobe 
in filtra tes

- P rolonged

P a tien t 4 16, F M y elom onocy tic  leukem ia + C ongestive  
h e a rt failu re

+ Prolonged
M ultiple

P a tien t 5 29, F R enal tran sp lan ta tio n + W idesp read
infiltra tes

— M ultiple
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Table 2. Pertinent Pathologic Findings in Aspergillus Mural Endocarditis

Age
(Y ears);

Sex

C u ltu re
for

A spergillus
M ural

V eg e ta tio n sf
M yocard ial
A b sc e ss e s t

E x traca rd iac  Invo lvem en t 
by Fungi

Im m edia te  
C ause o f D eath

P atien t 1 52, M - L A  an d  M V  ring L V , LA L u n g s, k idneys G ram -negative
sepsis

P atien t 2 59, M — R A , L V R A , LV L ungs, b ra in , k id n ey s , liver, sp leen , 
p an c reas , thy ro id

D issem inated
asperg illosis

P atien t 3 9, M — LV LV L u n g s, b ra in , k idneys, liver, sp leen , 
th y ro id , p an creas

G astro in tes tin a l
hem orrhage

P atien t 4 16, F _* R V , LV RV , LV L u n g s, b ra in , ey es , spinal co rd , 
k id n ey s , sp leen , th y ro id , sk in , 
in testin es

Pulm onary
hem orrhage

P atien t 5 29, F R A , R V , L V RA , R V , L A , LV L ungs, tra c h e a , b ra in , ey es , liver, 
sp leen , th y ro id , in te stin es , p leu ra , 
p e ritoneum

Pulm onary  
septic  em boli

* Culture o f cutaneous lesions and cerebrospinal fluid grew Candida tropicalis. t  LA =  left atrium; LV = left ventricle; MV = mitral valve; RA = right atrium;
RV =  right ventricle.

W idespread  m yocard ia l a b scesses  w ere  p re sen t in all h ea rts  as a  
co m ponen t o f  system ic  m ycosis . E n d o card ia l an d  m y ocard ia l lesions 
con ta in ed  fungal fo rm s c h a rac te ris tic  o f  A sperg illus w ith  large 
se p ta te  h y phae  and angu lar d ich o to m o u s b ran ch in g  (Fig. 1). M ural 
en d o card itis  a ro se  fro m  m y ocard ia l a b scesses  in tw o  h ea rts  and 
from  an  en d ocard ia l o r  su b e n d o card ia l so u rce  in tw o  o th e r  h earts .

—T h e -se v e re  en d o card ia l and  m yocard ial n ec ro sis  in th e -h e a r t  o f  
P a tien t 1 p rev en ted  d e te rm in a tio n  o f  th e  le s io n ’s orig in .

T he left a tr ia l-m ita l  ring lesion  (Fig. 2) d ev e lo p ed  in dependen tly  
o f  any  ex ten sio n  from  a  pu lm o n ary  ab scess  v ia  th e  p u lm onary  veins. 
T he m ural en d ocard ia l lesio n s ap p eared  as yellow  to  g ray ish  w hite 
e x c rescen ces  0.1 m m  to  10 m m  in g rea te s t d iam e te r , w ith  a  m ean 
size o f  1 m m  to  2 m m  in d iam eter. A spergilli ab o u n d ed  w ith  v irtua lly  
no  in flam m atory  infiltra te  in p a tien ts  tre a te d  w ith  cy to to x ic  agents. 
T h is reac tio n  w as u n like  th e  m arked  in flam m atory  re sp o n se  to  
A sperg illus in th o se  w ho  rece iv ed  no  cy to to x ic  ag en ts .

E x traca rd iac  in fection  m o st freq u en tly  invo lved  th e  lungs, b rain , 
and  k idney ; m ycotic  ab sc e sse s  in th ese  o rgans w ere  co m m o n  (Fig. 3). 
E m bolic  occlusion  o f  m ajo r sy stem ic  a rte rie s  d id n o t o ccu r. H ow 
ev e r, A spergilli d id  in vade pu lm o n ary  vesse ls  an d  cau sed  th ro m 
boem bolic  pu lm onary  a rte ria l occlusion  w ith  h em orrhag ic  in farction .

Endocarditis

C o rtico 
ste ro ids

C y to tox ic
T h erap y U nderly ing  C ond itions

— — R enal fa ilu re , en d o tra c h e a l in tubation , 
gram  negative  sepsis, GI surgery  x 2

+ + -

+ - R enal and  h ep a tic  failu re

+ + A cute  ren a l fa ilu re , C an d id a  sepsis

+ + M eningitis , e n d o trach ea l in tubation , 
tran sp lan t n ep h rec to m y  fo r re jec tion

D ea th  o f  one p a tien t w as asc rib ed  to  A spergillus pneum onia  
and  in trap u lm o n ary  h em orrhage . Im m ed ia te  cau ses o f  dea th  in o th e r  
p a tien ts  w ere  re la ted  to  g ram -nega tive  sepsis, m assive g as tro 
in testin a l h em orrhage , A sperg illus sepsis, acu te  renal fa ilu re , and 
sep tic  p u lm onary  em boli w ith  h em orrhag ic  in farc tion .

Discussion

True mural endocarditis without a known antecedent 
endocardial lesion17 has been reported to occur in 22 
patients.3~6,8-11,17-21,23,24,26,27 Eight instances were due 
to fungi, and three were caused by Aspergillus.3,5,27

Other mechanisms o f mural endocarditis include in
fection o f right mural endocardium injured by jet flow 
through a ventricular septal defect,7 infection o f pre
existent ventricular aneurysm ,16 endocarditis on an 
auricular septal defect,1 infectious thrombosis o f a 
central venous catheter,2 infection o f mural thrombus 
overlying a myocardial infarct,13 complication o f  
cardiac pacemaker22 and mural bacterial endocarditis 
of a ventricular friction lesion .15

Mural endocarditis is usually not the cause o f  death. 
H ow ever, it has caused myocardial rupture resulting 
in aortico-right ventricular fistula26 and aortico-left  
atrial fistula.21 Embolization has caused sudden cere
brovascular accident23 and peripheral arterial occlusion  
by Pseudomonas-laden em boli.21

Three cases o f mural endocarditis due to Aspergillus 
have been previously reported. The five patients de
scribed here were encountered among the 13 with as
pergillosis o f the heart studied by autopsy at The Johns 
Hopkins H ospital.25 The lesions develop in the clinical 
setting o f severely debilitating diseases. Impairment 
of the host’s defenses against Aspergillus occurred by 
(1) prolonged treatment with multiple and broad- 
spectrum antibiotics, which altered normal bacterial 
flora, (2) cytotoxic therapy and corticosteroids, (3)
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F ig . l . A :  E n d o card ia l lesio n s (arrows)  on  th e  righ t v en tricu la r endocard ium . T V -tricu sp id  valve. B:  A sperg illus grow ing in th e  endo
card ium  an d  destro y in g  th e  im m ed ia te ly  su b ja cen t m yocard ia l m usc le  cells. T he o rgan ism s hav e  b ranch ing  sep ta te  h y p h ae . H em atoxylin  
and  eosin . x250.

endotracheal intubation, (4) uremia, (5) gram-negative 
sepsis, and (6) repeated surgical procedures. The 
classic manifestations o f  endocarditis, such as new  
murmur, Osier nodes, Roth spots, splinter hemor
rhages, and petechiae, were not seen in these patients 
with Aspergillus mural endocarditis.

Abrupt embolic occlusion o f large peripheral arteries, 
which is a characteristic o f vegetative fungal valvular 
endocarditis,14 was generally not observed in Aspergil
lus mural endocarditis. Instead, these endocardial 
lesions usually developed in the setting o f widespread 
aspergillosis. Embolic myocardial abscesses may 
rupture into the endocardium.3,5 Other lesions seem  to 
arise from a subendocardial focus and without any 
significant myocardial involvem ent.

M ost lesions are small and do not develop into large 
mural vegetations, since the more overwhelming un
derlying disease and generalized m ycosis cause the 
early demise o f these patients. The smaller vegetations 
aggravate the clinical condition by serving as sources 
o f microemboli, which may develop as major abscesses, 
especially in brain and lung. The Aspergillus mural 
lesions also invade and destroy the myocardial wall

and may lead to cardiac rupture. Aspergillus mural 
endocarditis generally occurs in the debilitated patient 
as part of a generalized m ycosis, is difficult to diagnose, 
is usually not the cause o f the patient’s dem ise, but 
may cause widespread myocardial necrosis and serve 
as a source o f m ycotic emboli.
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F i g . 2. A :  A sperg illus en d o ca rd itic  lesion  (arrow)  b e n e a th  the  m itral va lv e  (M V ). T h e  in flam m ato ry  reac tio n  ex ten d s to  th e  ep icard ium . 
L A -left a trium ; L V -left v en tric le . H em atoxy lin  and  eosin . x  15. B: C olony  o f  A spergilli w hich  has p ro v o k ed  a  re la tive ly  m ild inflam m atory  
resp o n se . M ethenam ine silver. x300 .

F ig . 3. A:  C ereb ra l ab scess  p ro d u ced  by  A sperg illus p resum ab ly  em bolic  from  an en d o card itis . B : A sperg illus em bolus in a  sm all sp len ic
a r te ry . T he a rte ria l w all (right) show s se v e re  in flam m ation . G iem sa. x250 .
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